De novo identification of highly active fluorescent kappa opioid ligands from a rhodamine labeled tetrapeptide positional scanning library.
Highly active fluorescent compounds having kappa opioid activity were identified following the screening in a kappa-specific radioligand binding assay of a positional scanning tetrapeptide combinatorial library in which every tetrapeptide was fluorescently labeled. Lissamine rhodamine B sulfonyl chloride was coupled to the N terminal of a mixture-based tetrapeptide positional scanning library made up of over 7.3 million tetrapeptides. Upon determination of the most active mixtures for each position of the library in the kappa binding assay, individual rhodamine labeled tetrapeptides were then synthesized and tested to determine their activities. Eight individual rhodamine labeled peptides were identified that were specific for the kappa opioid receptor, having binding affinities ranging from 5-20 nM. These peptides were poor inhibitors at the mu and delta receptors (K(i)>5,000 nM). Furthermore, neither rhodamine itself nor these same tetrapeptides lacking the N-terminal rhodamine had any significant activity at the kappa receptor, indicating that both the tetrapeptide sequence and the rhodamine moiety are required for receptor binding. This study has demonstrated that novel fluorescent compounds with intrinsic activity can be identified through the use of combinatorial chemistry.